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Description 

The present invention is concerned with a tempera- 
ture-conditioned LED recording head comprising light 
emitting diodes (LEDs) and an electrophotographic 
printer containing one or more of such recording heads 
for image-wise exposure of photoconducti ve member(s) 
of the printer. 

PacHqrowwl the invgntion 

In electrophotographic printing an overall electro- 
statically charged photooonductive dielectric recording 
memlser is image-wise exposed to conductivity increas- 
ing radiation producing tiiereby a "direct" or "reversal" 
toner-developable charge pattern on the recording 
member. "Direct" development is a positive-positive 
development, and is suited for producing pictures and 
text. 

"Reversal" development is a "positive-negative" or 
vice versa development process and is of particular 
interest when the exposure derives from an image In 
digital electrical form, wherein the electrical signals 
modulate a laser beam or the light output of light-emit- 
ting diodes (LEDs). It is advantageous with respect to a 
reduced load of the electrical signal modulated light 
source (laser or LEDs) to record graphic information 
(e.g. printed text) in such a way that the light information 
corresponds with the graphic characters so that by 
"reversal" development in the exposed area of a photo- 
conductive recording layer, toner can be deposited to 
produce a positive reproduction of the electronically 
stored original. In high speed electrophotographic print- 
ing the exposure derives practically always from elec- 
tronically stored, e.g. computer stored, information. 

In the electrophotographic art multi-colour printers 
are Iviown tiiat produce a plurality of colour toner 
images on a photooonductive drum or endless belt 
wherefrom the toner images are transferred directly 
onto printing stock material such as a paper sheet or 
paper web material. In an alternative embodiment the 
toner images formed on a photooonductive recording 
member are transferred subsequentiy to an intermedi- 
ate insulating belt from distinct image forming stations 
and are then transfen-ed simultaneously to a receiving 
sheet or web that eventually is cut into sheets contain- 
ing a desired printing frame dimension. 

At present, more and more use is made of LED 
arrays at the exposure station of electrophotographic 
printers, tiie light from tiie I^Ds being focused by an 
optical system, e.g. by a rod-like lens array, onto the 
photooonductive drum or belt, taking advantage of the 
fact that LED exposure stations have no moving parts 
and that no complicated optics are required, such as is 
the case in laser printers. One has to take care that the 
LEDs remain in a constant position with respect to the 
optical system. 



The use of LED anays has a particular advantage 
over the application of image-wise modulated scanning 
laser beams in tiiat positional accuracy, especially 
important in nrxilti-station printers where two or more 

5 images have to be imposed in exact registration, is eas- 
ier to achieve. Moreover* LED arrays are available at a 
sufficiently high packing density, say 600 and even more 
LEDs per inch, so that the necessary conditions for high 
resolution printing are fulfilled. 

10 Details about the construction of LED Image bars 
are given in the book "Imaging Processes and Materi- 
als" Net)lette's Eight Edition - Edited by John Sturge et 
al.. Van Nostrand Reinhold - New Yori^ (1989). 388-390 
and in United States patent US 5177500 (Eastman 

IS Kodak Company). Light emitting diodes emit electro- 
magnetic radiation at particular wavelengttis as a direct 
conversion of electrical energy This radiation depends 
on the chemical composition of the host crystal and ttie 
dopant(s). 

20 Commonly used light emitting diodes are made of 
QaAsvxPx crystals in which phosphorus is the dopant 
and its concentration (x) largejy defines tfie wavelengtii 
of light emission which for x = 0.4 is 660 nm. High light 
outputs are possible with an efficiency approaching 50 

25 %. the rest being heat that has to be dissipated. 

It is known that the efficiency, i.e. the brightness of 
the light emission decreases as the temperature of ttie 
LEDs increases and that also their life time drops witti 
raising temperature. The decrease in brightness affects 

30 the imaging quality of an LED array exposure device. It 
is desirable to operate LED exposure devices at a tem- 
perature not surpassing 40 °C, and more preferat)ly at a 
temperature in the range of 25 to 35 ""C. For reliable 
pixel-wise imaging it is necessary that there is no sub- 

35 stantial temperature difference (gradient) between tiie 
individual LEDs as explained e.g. in United States pat- 
ent US 5177500. referred to above. 

Therefore, it is usual to mount the LED array(s) on 
a carrier bar connected to a heat sink being usucdiy a 

40 metal panel provided with metal fins and for extensive 
cooling to resort to a Uower. In electrophotographic 
printers operating with fine toner particles turi^ulent air 
cooling may cause dust-circulation and dust deposition 
e.g. on the corona wires and the light-emitting side of 

45 the LEDs, which has to be avokled. 

The use of LED image bars containing linear anrays 
of tight emitting diodes ananged in single or staggered 
rows in multi-colour high speed multiple-station electro- 
photographic printers incorporating yellow, magenta, 

50 cyan and black printing stations require very accurate 
registaration of the monochrome images in order to form 
according to the principles of subtractive colour mixing a 
high quality full colour image. This high accuracy 
depends largely on a correct positioning of the individ- 

55 ual LEDs in each imaging bar but also on the positioning 
of the image bars with respect to each other and with 
respect to their optical system. Since the LEDs of an 
individual imaging bar are mounted on a common car- 
rier t>ar made of metal any varying thermal defomnation. 
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e.g. linear expansion or contraction, of the spatially 
adjusted LED image t>ars has to be avoided since oth* 
erwise mis-registFation of the different monochrome 
images will take place. 

United States patent US 4821051 (Hediger / East* s 
man Kodak Ck)mpany) describes an optical printhead 
for hard copy printing. A linear array of LEDs is formed 
by the side-by-side mounting of modular circuit tiles, 
each containing LED and driver chips. The tiles are 
bonded to a backing plate having sfots aligned with pins 
in a heat sink. 

In United States patent US 5192958 (Charnitski / 
Xerox Corporatbn) there is described an arrangement 
of a plurality of LED print bars on a common sub-frame, 
a cooling medium being passed through the subframe 
and in parallel through each of the LED print bars from 
one end thereof to the other, the purpose being to main* 
tain the arrays at a predetermined temperature, in order 
to control registration. 

By passing the cooling medium through each LED 
print bar from one end thereof to the other, the temper- 
ature difference between a given LED and the adjacent 
cooling medium will depend upon the position of the 
L£D along the print bar. Therefore a variable cooling 
effect is achieved with the result that the temperature 
may not be the same afong the print bar. A variable tem- 
perature may result in a variation in LED light output, 
and consequently a lack of uniformity of image density. 

It is an object of the present invention to provide an 
improved effective and accurate temperature-controlled 
LED image k>ar for use In an electrophotographic printer 
which LED image bar is operated in contact with a cool- 
ing medium kept separate from the surroundings of the 
interior parts, e.g. devefopment station, of the printer. 

It is a particular object of the present invention to 
provide a recording head comprising an array of LEDs 
on a common LED can'ier bar particulariy suitable for 
use in an electrophotographic printer in which the cool- 
ing of said carrier bar and of the individual LEDs pro- 
ceeds very effectively and accurately avoiding thereby 
image quality reduction arising from fluctuations in light 
output and spatial displacement of the LEDs. 

It is another object of the present invention to pro- 
vide an electrophotographic printer, more particulariy a 
multiple-station electrophotographic printer comprising 
a plurality of said recording heads having high dimen- 
sional stability by their accurate temperature control, 
thereby avoiding mis-registration of individual mono- 
chrome images. 

Summary of the invention 

According to a first aspect of tiie present invention 
there is provided a recording head comprising a linear 
array of light-emitting diodes (LEDs) on a common ther- 
mally conductive LED carrier bar which carries a series 
of modules arranged in the fongitudinal direction of the 
can^ier bar. each mxxlule containing N LEDs with their 
associated drivers, said canrier bar being associated 



4 

with cooling means in thermally conductive contact 
therewith, said cooling means comprising a U-shaped 
duct inside a thermally conductive body in thermally 
conductive contact with said carrier bar, said duct 
extending between a fluid inlet and a fluid outiet. located 
at ttie same end of the canier bar, for allowing the flow 
of a cooling fluid therethrough, wherein the U-shaped 
duct includes arm portions which extend parallel to the 
longitudinal direction of the canier bar. 

According to a further aspect of the present inven- 
tion there is provided an electrophotographic printer 
comprising in an image-produdng station a recording 
head according to the first aspect of the invention. 

Preferably, the material of which said carrier bar 
and/or the cooling body is comprised is a metal, most 
preferably selected from copper, brass, aluminium and 
n^xtures tiiereof. 

In a preferred embodiment, the light emitting faces 
of tiie LEDs are in fight-focusing association with a rod 
lens array. 

Erttier sakl LED cannier bar and said cooling body 
are separate parts which can be secured together In 
such a manner as to be capable of being dismounted 
from each other, or tiie cooling txxJy and the carrier t>ar 
are formed in one piece. 

The cooling fluid will generally be a liquid such as 
water for reasons of cost and convenience, but other 
cooling liquids may be used if desired. 

The recording head according to the invention is of 
particularly advantageous use in a multiple-station elec- 
trophotographic printer comprising a plurality of image- 
produdng stations, each including a recording head. In 
such a printer, there may be provided a closed cooling 
circuit for the terrperature comrol of the recording 
heads, the circuit comprising a cooling fluid reservoir, a 
heat exchanger for removing excess heat from the cool- 
ing fluid, a punp and associated pipe-work to feed tiie 
cooling fluid to the ducts of the recording heads, either 
in series or in parallel. 

Preferred embodiments of the invention 

The invention will now be further described, purely 
by way of example, by reference to the accompanying 
drawings in which: 

Rgure 1 is a schematic cross-sectional view of an 
image-producing station, also called printing sta- 
tion, comprising an LED image bar (recording 
head) according to the present invention and its 
relationship to a photoconductive surfece of an 
electrostatically charged photoconductive record- 
ing member; 

Rgure 2 represents an isometric drawing of an 
embodiment of an LED image bar according to the 
present invention; 

Figure 3 represents a schematic cross-sectional 
view of an LED recording head showing the posi- 
tion of the LEDs with respect to the drivers and 
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printed circuit boards (PCBs) on a common LED 
carrier bar: and 

Rgure 4 shows schematicaliy an etectrophoto- 
graphic single pass multiple-station printer accord- 
ing to the present invention comprising in each 
printing station a liquid-cooted 1-ED image bar. 
wherein the cooling liquid is flowing in a closed cir- 
cuit comprising LED image bars of successive 
printing stations connected in series. 

Throughout the drawings and related description 
similar reference numbers refer to similar elements or 
members. 

As shown in Figure 1, each printing station com- 
prises a cylindrical drum 24 having a photoconductive 
outer surface 26. Circumferentially arranged around the 
drum 24 there is a main oorotron or scorotron charging 
device 28 capable of uniformly charging the drum sur- 
face 26. for example to a potential of -600 V. an LED 
image bar 30 provided with a cooling block 50 having an 
inlet and outiet (shown by an-ows) for a cooling fiquid. 
The LEDs being ananged in a linear array are electri- 
cally energized to image-wise line-after-line expose the 
photoconductive drum surface 26 causing the charge 
thereon to be selectively reduced. For example, in order 
to carry out reversal development, the potential in the 
exposed areas is reduced to about -250 V. leaving an 
image-wise distribution of electric charge to remain on 
the drum surface 26. This so-called "latent image" is 
rendered visible on passing a development station 32 
which by means known in tiie art brings an electrostato- 
graphic developer in contact with the drum surface 26. 
The development station 32 includes a developer drum 
33 forming a so-called magnetic brush. In magnetic 
brush development the developer contains (i) toner par- 
ticles containing a mixture of resin, a dye or pigment of 
the appropriate colour and normally also a charge-con- 
trolling agent defining tiie triboelectric charge polarity, 
and (\\) carrier particles charging the toner particles by 
frictional contact tiierewitii. The carrier particles may be 
made of magnetizable material, such as iron or iron 
oxkJe. In a typical construction of tfie development sta- 
tion, tiie developer drum 33 contains magnets candied 
within a rotating sleeve causing the mixture of toner and 
magnetizable material to rotate therewith, to contact the 
surface 26 of the drum 24 in a brush-like manner. 

After development the toner image adhering to the 
drum surface 26 is transferred to the moving web 1 2 by 
a transfer corona device 34. The moving web is in face- 
to-face contact with the drum surface 26 over a wrap- 
ping angle & of about 15'' determined by tiie position of 
the guiding rollers 36. The charge sprayed by the trans- 
fer corona device, being opposite of the side of the web 
to the drum, and having a polarity opposite in sign to 
that of tiie charge of tiie toner particles, attracts the 
toner particles away from the drum surface 26 and onto 
the surface of the web 12. The adherent force created 
by tiie charge sprayed by the transfer corona device and 
the tensioning of tiie web 12 in contact with the drum 



surface 26 using a drive roller and brake (shown in Fig- 
ure 4) and tiie guiding rollers 36 defining ttie wrapping 
angle make that the drum surface moves in synchro- 
nism witti the nwvement of tiie web and is actually 

5 driven thereby. The web. however, should not tend to 
wrap around the drum beyond tiie point dictated by tiie 
positioning of a gukle roller 36 and there is provided cir- 
cumferentially beyond the transfer corona device 34 a 
web discharge corona device 38 driven by alternating 

10 current and serving to discharge ttie web 12 and 
ttiereby allow the web to become released from tfie 
drum surface 26. The web discharge corona device 38 
also serves to eliminate sparking as tiie web leaves tiie 
surface 26 of tiie drum. 

15 Thereafter, the drum surface 26 is pre-charged to a 
level of. for example -580 V. by a pre-charging corotron 
or scorotron device 48. The pre-charging makes the 
final charging by tiie corona 28 much easier. Thereby 
any residual toner which might still ding to the drum sur- 

20 face may be wore easily removed by a cleaning unit 42 
known in ttie art. The dearnng unit 42 includes an 
adjustably mounted cleaning brush 43, the position of 
which can be atigusted towards or away from the drum 
surface 26 to ensure optimum cleaning. The cleaning 

25 brush 43 is earthed or subject to such a potential with 
respect to ttie drum as to attract ttie residual toner par- 
ticles away from ttie drum surface. After cleaning, ttie 
drum surface is ready for anottier recording cyde. 
In Figure 2, being an isometric drawing of an LED 

30 image bar according to ttie present invention, element 
50 is a cooling body (blod^. preferably made of a ther- 
mally conductive metal e.g. copper, brass or aluminium. 
The block 50 is assembled witii a common LED earner 
bar 30 carrying a linear array of a series of modules (not 

35 shown in the drawing) each module containing N LEDs. 
where N is a whole number, witti their associated driv- 
ers carried by a module can-ien Typical modules contain 
64. 128 or 256 LEDs. The LED carrier bar is preferably 
also made of a thermally conductive metal e.g. copper, 

40 brass or aluminium. The cooling block 50 contains an U- 
shaped duct or channel 57. which extends between a 
fluid inlet 44 and a fluid outiet 45, located at the same 
end of tiie carrier bar 30. TTie U-shaped duct 57 has an 
upper arm portion 40 and a bwer arm portion 41 , botii 

45 of which extend in a direction parallel to the longitudinal 
direction of the LED can'ier bar 30, and a base portion 
46. The channel 57 may be formed by casting tiie block 
50 lengthwise in two parts and joining Uiem witti a ther- 
moconductive glue to form the duct 57 having tiie inlet 

50 44 and the outlet 45 to allow the entty and exit of Iquki 
into and from ttie duct 57. 

The light emitting faces of the LEDs are in light- 
focusing relationship associated with a rod lens an-ay 59 
(see. e.g. United States patent 4905021) which rod 

55 lenses are sold under the ti-adename "SELFOC" of ttie 
Nippon Sheet Glass Co. The rod lenses have a graded 
refractive index profOe, (see "Fibre Optics Handbook" by 
Christian Hentschel, Hewlett-Packard GmbH, Boeblin- 



7 



EP0 629 508B1 



8 



gen Instruments Division, Qennany March 1989. p. 
197-198). 

Rgure 3 shows a cross-sectional view of an LED 
print head containing a cooling block 50. In Rgure 3, 
element 61 represents one of the LEDs of the array. Ele- 
ments 62 and 63 are drivers associated with the LEDs 
and symmetrically mounted on module carrieis as 
defined above earned by the common canrier bar 30. 
Interconnection Printed Circuit Boards (RGBs) 65 and 
66 respectively are mounted on the same carrier bar 30. 

Co-extending with the linear LED array formed by a 
series of LEDs 61 there is provided a "SELFOC (trade- 
name) anay of auto-focusing fibres 67. The focusing of 
the light emitted by the LEDs 61 onto the photoconduc- 
tive drum surlace 26 is represented by dashed lines in 
the drawing. A cap 68 for fixedly mounting the array of 
auto-focusing ihres 67 to the LED camer bar 30 is pro- 
vided and the cap 68 is fixed by means of screws 69. 
The cooling body 50 fixed by screws or thermally con- 
ductive glue to the carrier bar 30 has arms 40 and 41 
respectively of the U-shaped duct for the passage of a 
cooling liquid. 

It is in favour of rapid repairs ag. when one or more 
defective modules in an LED image bar have to be 
replaced that the cooling body (block) remains fixedly 
arranged in the printer and serves as a kind of position- 
Ing-template for the LED image bar which is mounted 
thereon in registration position. 

According to an alternative embodiment the cooling 
body 50 and the LED carrier bar 30 may be formed in 
one piece. 

Although a number of cooling liquids may serve the 
purpose, water is used preferably 

Rgure 4 represents schematically an electrophoto- 
graphic single pass multiple-station printer 10 according 
to the present invention comprising in each printing sta- 
tion (A, B. C and D) a liquid-cooled LED image t>ar. As 
shown the cooling liquid is flowing in a closed circuit 56 
comprising the cooling blocks 50 of successive LED 
image bars connected in series. In the circuit, element 
53 is a pump, element 54 a liquid reservoir and element 
55 is a heat-exchanger including a temperature-control- 
lable refrigerator device. 

The printer image-producing stations A. B, C and D 
(a single station being shown in detail in Rgure 1) are 
arranged in a substantially vertical configuration, 
although it is of course possible to anrange the stations 
in a horizontal or other fashion. A web 12 of paper 
unwound from a supply roller 14 is conveyed in upwards 
direction past the printing stations in turn. The moving 
web 12 is in face-to-face contact with the drum surface 
26 over a wrapping angle m of about 15"* (see Rgure 1} 
determined by the position of the guiding rollers 36. 
After passing ttie last print station D, the web of paper 
12 passes through a toner image-fixing station 16. and 
an optional cooling zone 18 and thence to a cutting sta- 
tion 20 to cut the web into sheets. The web 12 is con- 
veyed through the printer by a motor-driven roller 22 



and tension in the web is generated by the application of 
a brake 1 1 acting upon the supply roller 14. 

In a practical emkxxliment operating witii an LED 
image bar having an energy input of 40 W a fk)w rate of 

5 3 1 per minute of water is sufficient. The temperature of 
the water entering the cooling block(s) >s preferably 
about 30''C and tiiat terrperature is preferaUy kept con- 
stant wittiin a margin not larger than 2 C**. The cooling 
provided lyy the cooiir^ liquid within one LED carrier bar 

10 is suitably such that the temperature gradient within said 
bar is preferably at most 1 C. The diffa'ence in temper- 
ature of the LEDs of one carrier k>ar witti respect to 
another LED canier bar of a mutt'q>le-station printer is 
suitably kept within a temperature range not larger than 

15 2 Where four carrier k>ars are connected in series, 
we have found for example that a cooling medium flow 
rate of 3 litres per minute is sufficient to enable the tem- 
perature difference between tiie bars to be kept witlvn 2 

20 

Cross-reference to oo-oendinQ applications 

A number of features of tiie printers described 
herein are the subject matter of co-pending European 

25 patent application nos 93304771 .4 (published as EP-A- 
629924) entitied "Electrostatographic single-pass multi- 
ple-station printer"; 93304766.4 (published as EP-A- 
6301 48) entitied "Electronic circuit for gradation control- 
ling recording sources arranged in a linear array"; 

30 93304767.2 (published as EP-A-629974) entitied "Non- 
impact printer with evenness control"; and 93304769.8 
(published as EP-A-629507) entitied "LED recording 
head", all filed on 18 June 1993. 

35 Claims 

1 . A recording head comprising a linear array of light- 
emitting diodes (LEDs) on a common thermally 
conductive LED carrier bar (30) which carries a 

40 series of modules ananged in the longitudinal 
direction of the carrier bar, each module containing 
N LEDs with their associated drivers, said carrier 
bar being associated with cooling means in tiier- 
mally conductive contact therewith, said cooling 

45 means comprising a U-shaped duct inside a ttier- 
mally conductive body (50) in thermally conductive 
contact with said canier bar, said duct extending 
between a fluid inlet (44) and a fluid outiet (45). 
located at tiie same end of said carrier bar (30). for 

50 allowing the flow of a cooling fluid theretiirough, 
wherein said U-shaped duct includes arm portions 
(40. 41) which extend parallel to the longitudinal 
direction of said carrier bar (30). 

55 2. A recording head according to claim 1 , wherein tiie 
material of which said carrier t>ar (30) is comprised 
is selected from copper, brass, aluminium and mix- 
tures thereof. 
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3. A recording head according to any preceding daim. 
wherein the material of which said cooling body 
(SO) is comprised is selected from copper, brass, 
aluminium and mixtures thereof. 

5 

4. A recording head accorcfing to any preceding daim. 
wherein the light emitting faces of the LEDs are in 
light-focusing assodaUon with a rod lens anray (59). 

5. A recording head according to any preceding daim, to 
wherein said carrier bar (30) and said cooling body 
(50) are capable of being dismounted from each 
other. 

6. A recading head according to any of the claims 1 to is 
4. wherein said coding body (50) and said carrier 
bar (30) are formed in one pieca 

7. A recording head according to any preceding daim, 
wherein said cooling fluid is a liquid. 20 

8. A recording head according to daim 7, wherein said 
cooling liquid is water. 

9. A recording head according to any preceding daim. 25 
wherein said duct (57) forms part of a closed cool- 
ing circuit (56) comprising a pump (53), a flidd res- 
ervoir (54) and a heat exchanger (55). 

10. An electrophotographic printer comprising in an 30 
image-produdng station a recording head accord- 
ing to any preceding daim. 

1 1 . A printer according to daim 10. wherein said printer 

is a multiple-station printer comprising a plurality of 35 
image-produdng stations, each induding a said 
recording head. 

12. A printer according to daim 1 1 . wherein each said 
recording head is an'anged in series with the other 40 
recording heads in a dosed cooling drcuit 

PatentansprOche 

1 . Aufzeichnungskopf. umfassend eine lineare Anord- 4S 
nung von lichtemrttierenden Dioden (LEDs) auf 
einer gemeinsamen wdrmeleitenden LED-Trager* 
schiene (30). welche eine Reihe von in LSngsrich- 
tung der TrSgerschiene angeordneten Modulen 
trdgt, wobei jedes Modul N LEDs mit ihren zugehO- so 
rigen Treibern enthait. wobei die besagte Trdger- 
schiene in wdrmeleltendem Kbntakt mit einer 
KQhIeinrichtung verbunden ist. wobei die besagte 
KQhIeinrichtung einen U-fOrmigen Kanat innerhalb 
eines wdrmeleitenden KOrpers (50) in wdrmeleiten- 55 
dem Kontakt mit der besagten Trdgerschiene 
umfaGt. wobei sich der besagte Kanal zwischen 
einem RuideinlaB (44) und einem FluidauslaB (45) 
erstreckt. die am selben Ende der besagten Trdger- 



schiene (30) angeordnet sind. um das HindurchfGe- 
Ben eines KQhifluids zu ermOglichen. wobei der 
besagte U4firmige Kanal Armteile (40, 41} ein- 
schlieBt welche sich parallel zur Lftngsrichtung der 
besagten Tragerschiene (30) erstredcea 

2. Aufzeichnungskopf nach Anspaich 1, bei welchem 
das Material, aus dem die besagte Trdgerschiene 
(30) besteht aus Kupfer, Messing, Aluminium und 
Gemischen davon ausgewdhlt ist 

3. Aufzeichnungskopf nach einem beliet)igen voran- 
gehenden Anspruch, bei welchem das Material, 
aus dem der besagte KQhIkOrper (50) besteht, aus 
Kupfer, Messing. Aluminium und Gemischen davon 
ausgewdhlt ist 

4. Aufzeichnungskopf nach einem beliebigen voran- 
gehenden Anspruch, bei welchem die lichtemittier- 
enden Fldchen der L£Ds in lichtfokussierender 
Veibindung mit einer Stablinsenanordnung (59) 
stehen. 

5. Aufzeichnungskopf nach einem beliebigen voran- 
gehenden Anspruch. bei welchem sich die besagte 
Tragerschiene (30) und der besagte KQhIkOrper 
(50) voneinander abmontieren lassen. 

6. Aufzeichnungskopf nach einem beliebigen der 
Anspruche 1 bis 4. bei welchem der besagte KOhl- 
kOrper (50) und die besagte Tragerschiene (30) in 
einem Stock ausgebiklet sind. 

7. Aufzeichnungskopf nach einem beliebigen voran- 
gehenden Anspruch. bei welchem das besagte 
KOhlfluid eine FlOssigkeit ist 

8. Aufzeichnungskopf nach Anspruch 7. bei welchem 
die besagte KOhlflQssigkeit Wasser ist. 

9. Aufzeichnungskopf nach einem beliebigen voran- 
gehenden Anspruch. bei welchem der besagte 
Kanal (57) einen Teil eines geschlossenen KQhl- 
kreislaufs (56) bildet. der eine Pumpe (53). einen 
Fluidbehaiter (54) und einen warmetauscher (55) 
umfeiBt 

10. Elektrophotographischer Drucker, umfassend in 
einer Bikierzeugungsstalion einen Aufzeichnungs- 
kopf nach einem beliebigen vorangehenden 
Arispruch. 

11. Drucker nach Anspruch 10. bei welchem der 
besagte Drucker ein Mehrstationendrucker ist, 
umfassend eine Mehrzahl von Bilderzeugungssta- 
tionen. die Jewells einen besagten Aufzeichnungs- 
kopf einschlieBen. 
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12. Drucker nach Anspruch 11, bei welchem jeder 
besagte Aufzeichnungskopf in Reihe mit den ande- 
ren Aufzeichnungskfipfen in einem geschlossenen 
KQhIkreislauf angeordnet ist. 

5 

Revendlcations 

1. Tete d*enregistrement comprenant un ensentile 
lin^aire de diodes luminescentes (LED) sur una 
ban'e de support de LED comniune (30) conduisant io 
la chaleur qui porte une s^rie de modules disposes 
dans la direction longitudinale de la ban'e de sup- 
port, chaque module contenant N LED et leurs 
moyens d'exdtation respectits, ladite banre de sup- 
port 6tant en contact de conduction th^mique avec is 
un moyen de refroidissement ledit moyen de refroi- 
dissement comprenant un conduit en forme de U & 
rint^rteur d*un corps conduisant la chaleur (50) en 
contact de conduction thermique avec ladite ban-e 

de support, tedit conduit s'6tendant entre une 20 
entree de fluide (44) et une sortie de fluide (45) 
situ^es k la mgme extr^mit^ de ladite barrede sup- 
port (30). afin de permettre I'^ulement d'un fluide 
de refroidissement au travers de cette barre, tete 
d*enregistrement dans laquelle le conduit en forme 25 
de U comprend deux branches (40, 41) qui 8*6ten- 
dent paralldlement ^ la direction longitudinale de 
ladite ban^e de support (30). 

2. T§te d'enregistrement suivarrt la revendication 1, 30 
dans laquelle la matidre dont est faite ladite ban-e 

de support (30) est choisie parmi le culvre. le laiton. 
Talumlnium et leurs alliages. 

3. T§te d'enregistrement suivant Tune quelconque 3S 
des revendications pr6c6dentes. dans laquelle la 
mati^re dont est fait ledit corps de refroidissement 
(50) est choisie parmi le cuivre. le laiton, Talumi- 
nlum et leurs alliages. 

40 

4. T6te d'enregistrement suivant I'une quelconque 
des revendlcations pr^c^entes, dans laquelle les 
faces luminescentes des LED sont en association 
de focalisation lumineuse avec un ensenrtble de len- 
tilles en forme de bdtonnet (59). 45 

5. T&te d*enregistrement suivant Tune quelconque 
des revendlcations pr^^entes. dans laquelle 
ladite ban'e de support (30) et ledit corps de refroi- 
dissement (50) peuvent §tre d6mont^ l*un de so 
Tautre. 

6. Tdte d'enregistrement suivant Tune quelconque de 
revendlcations 1 k 4. dans laquelle ledit corps de 
refroidissement (50) et ladite barre de support (30) ss 
sont venus d'une seule pitee. 



7. Tdte d'enregistrement suivant I'une quelconque 
des revendlcations pr6c6dentes, dans laquelle le 
fluide de refroidissement est un liquida 

8. T6te d'enregistrement suivant la revendication 7. 
dans laquelle ledit liquide de refroidissement est de 
I'eau. 

9. Tdte d'enregistrement suivant Tune quelconque 
des revendlcations pr^^entes. dans laquelle ledit 
conduit (57) constitue une partie d'un circuit de 
refroidissement ferm6 (56) oonrprenant une ponpe 
(53). un reservoir de fluide (54) et un 6changeur de 
chaleur (55). 

10. Imprimante ^lectrophotographique comprenant. 
dans un poste a6ant une Image, une tdte d'enre- 
gistrement suivant Tune quelconque des revendlca- 
tions pr6cMentes. 

11. Imprimante suivant la revendication 10, dans 
laquelle ladite imprimante est une imprimante k 
postes multiples compos6e d'une plurality de pos- 
tes errant une image, chacun comprenant une dite 
tdte d'enregistrement. 

12. Imprimante suivant la revendication 11, dans 
laquelle chaque dite tete d'enregistrement est mon- 
t6e en s6rie avec les autres tStes d'enregistrement 
dans un circuit de refroidissement ferm6. 
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